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Description

[0001] The present invention relates to an information
system which informs a driver that a traveling vehicle is
approaching a danger point.
[0002] Japanese Patent Provisional Publication No.
(TOKUKAIHEI) 10-332409 discloses a conventional in-
formation system which informs previously-stored bad
places for traffic accidents to a vehicle driver.
[0003] However, this conventional information system
is arranged to previously store various information as to
traffic accidents and to inform the stored information to
the driver. Since the validity of such information varies
according to driver's skill in driving, some drivers of high
driving skill feel the information to be too much and some
other drivers of low driving skill feel the information to
be too little.
[0004] It is therefore an object of the present invention
to provide an improved information system which pro-
vides optimum information according to driver's skill in
driving to a driver.
[0005] In one aspect the invention provides an infor-
mation system as set forth in claim 1.
[0006] In another aspect the present invention pro-
vides a method of informing a position to a driver, as set
forth in claim 12.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In the drawings, same reference numerals de-
note same parts and elements throughout all figures.

Fig. 1 is a schematic view showing a basic construc-
tion of a navigation system of a first embodiment
according to the present invention.
Fig. 2 is a graph showing a relationship between
braking initial speed and braking distance.
Fig. 3 is a graph showing a relationship between
braking initial speed and acceleration of the vehicle.
Fig. 4 is a flowchart showing a control operation of
the navigation system of the first embodiment.
Fig. 5 is a schematic view showing a basic construc-
tion of the navigation system of a second embodi-
ment according to the present invention.
Fig. 6 is a graph showing braking distances at
60km/h as the braking initial speed on four typical
road surface conditions.
Fig. 7 is a graph showing relationships between the
braking distance and the braking initial speed ac-
cording to the road surface condition.
Fig. 8A is a graph showing a relationship between
braking initial speed and acceleration of the vehicle
and a relationship between the braking initial speed
and a threshold, on a dry road.
Fig. 8B is a graph showing a relationship between
braking initial speed and acceleration of the vehicle
and a relationship between the braking initial speed
and a threshold, on a wet road.

Fig. 9A is a graph showing a relationship between
braking initial speed and acceleration of the vehicle
and a relationship between the braking initial speed
and a threshold, on a gravel road.
Fig. 9B is a graph showing a relationship between
braking initial speed and acceleration of the vehicle
and a relationship between the braking initial speed
and a threshold, on a sloppy road.
Fig. 10 is a flowchart showing a control operation of
the navigation system of the second embodiment.
Fig. 11 is a schematic view showing the basic con-
struction of the navigation system of a third embod-
iment according to the present invention.
Fig. 12 is a flowchart showing a control operation of
the navigation system of the third embodiment.
Fig. 13 is a flowchart showing a control operation of
the navigation system of a fourth embodiment ac-
cording to the present invention.
Fig. 14 is a schematic view showing the basic con-
struction of the navigation system of a fifth embod-
iment according to the present invention.
Fig. 15 is a flowchart showing a control operation of
the navigation system of the fifth embodiment.
Fig. 16 is a schematic view showing the basic con-
struction of the navigation system of a sixth embod-
iment according to the present invention.
Fig. 17 is a flowchart showing a control operation of
the navigation system of the sixth embodiment.
Fig. 18 is a schematic view showing the basic con-
struction of the navigation system of a seventh em-
bodiment according to the present invention.
Fig. 19 is a flowchart showing a control operation of
the navigation system of the seventh embodiment.
Fig. 20 is a schematic view showing the basic con-
struction of the navigation system of an eighth em-
bodiment according to the present invention.
Fig. 21 is a flowchart showing a control operation of
the navigation system of the eighth embodiment.
Fig. 22 is a schematic view showing the basic con-
struction of the navigation system of a ninth embod-
iment according to the present invention.
Fig. 23 is a flowchart showing a control operation of
the navigation system of the ninth embodiment.
Fig. 24 is a schematic view showing the basic con-
struction of the navigation system of a tenth embod-
iment according to the present invention.
Fig. 25 is a table showing typical patterns of a dan-
ger point.
Fig. 26 is a table showing other typical patterns of
a danger point.
Fig. 27 is a table showing typical alarming patterns
according to the road surface condition.
Fig. 28 is a flowchart showing a control operation of
the navigation system of the third embodiment.
Fig. 29 is a flowchart showing an alarm information
deciding process of the tenth embodiment.
Fig. 30 is a schematic view showing the basic con-
struction of the navigation system of an eleventh
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embodiment according to the present invention.
Fig. 31 is a table showing typical patterns of a dan-
ger point.
Fig. 32 is a table showing other typical patterns of
a danger point.
Fig. 33 is a table showing typical alarming patterns
according to the road surface condition.
Fig. 34 is a flowchart showing a control operation of
the navigation system of the eleventh embodiment.
Fig. 35 is a flowchart showing a part of an alarm
information deciding process of the eleventh em-
bodiment.
Fig. 36 is a flowchart showing the other part of an
alarm information deciding process of the eleventh
embodiment.

[0008] With reference to drawings, preferred embod-
iments according to the present invention will be dis-
cussed. The following embodiments are described as to
an information system according to the present inven-
tion adapted to a navigation system for an automotive
vehicle.

First Embodiment

[0009] Referring to Figs. 1 to 4, there is shown a first
embodiment of a navigation system 100 including an in-
formation system according to the present invention.
[0010] As shown in Fig. 1, the navigation system 100
comprises a controller 130, a present position detecting
apparatus 120, a display 108, and a speaker 109. The
navigation system 100 is installed to a vehicle and is
arranged to receive electric power from a battery (not
shown) to the controller 130 and other devices when an
ignition switch (IGN-SW) 50 is turned on by a manner
of inserting an ignition key into a key cylinder and turning
the key.
[0011] The present position detecting apparatus 120
comprises a vehicle speed sensor 102, a global posi-
tioning system (GPS) receiver 103, and a vibration gy-
roscope 104. An acceleration sensor 101 is connected
to the controller 130, detects acceleration (deceleration)
in the longitudinal direction of the vehicle and outputs a
signal indicative of the longitudinal acceleration data to
the controller 130.
[0012] The vehicle speed sensor 102 constituting the
present position detecting apparatus 120 is connected
to the controller 130. The vehicle speed sensor 102 de-
tects vehicle speed by utilizing a wheel speed sensor
installed to a driven wheel of the vehicle and outputs a
signal indicative of the vehicle speed to the controller
130.
[0013] The GPS receiver 103 receives radio-waves
from GPS satellites for measuring positions through a
GPS antenna and calculates a present position of the
vehicle with respect to the Earth and a traveling direction
of the vehicle with respect to the Earth and sends infor-
mation including the present position and the traveling

direction to the controller 130. If the condition for receiv-
ing radio-waves is bad, it is difficult to detect the position
of the vehicle by means of the GPS receiver 103. Under
such a bad condition in receiving radio-waves the posi-
tion detecting apparatus 120 obtains the present posi-
tion and the traveling direction of the vehicle by means
of a known accumulative calculating method on the ba-
sis of the traveling direction detected by the vibration
gyroscope 104 and the vehicle speed data and outputs
the obtained data indicative of the present position and
the traveling direction of the vehicle to the controller 130.
[0014] The controller 130 basically comprises a CPU
106, a RAM 105, a ROM 107, and a peripheral device
(not shown). The RAM 105 stores data indicative of dan-
ger points decided by the controller 130 and outputs the
data of the danger points to the CPU 106 according to
a command from the CPU 106. The ROM 107 has stored
road map data including place name, kind of road, road
name, road shape, and mapped date indicative of a re-
lationship between braking initial speed and accelera-
tion (deceleration) of the vehicle, which relationship cor-
responds to a graph shown in Fig. 3. The ROM 107 is
connected to a scale select switch (not shown) for set-
ting a scale of the road map.
[0015] The controller 130 is further connected to a dis-
play 108 which displays the road map, the present po-
sition of the vehicle and the danger points, and a speak-
er 109 which outputs alarm and/or alarming information
on the basis of the data generated by the CPU 106. Fur-
thermore, the controller 130 is connected to a brake
switch (brake SW) 110 which is turned on when a driver
depresses a brake pedal (not shown).
[0016] Next, the manner of determining a danger
point threshold for deciding a danger point will be dis-
cussed with reference to Figs. 2 and 3.
[0017] Fig. 2 shows a relationship between braking in-
itial speed and braking distance. The braking initial
speed is a vehicle speed at the time when a driver starts
braking due to a danger feeling on a predetermined road
surface condition. As is clear from a graph of Fig. 2, the
braking distance becomes long according to the in-
crease of the braking initial speed.
[0018] If it is defined that an aimed vehicle speed is v,
the braking initial speed v0, an acceleration (decelera-
tion) α, and the braking distance Y, the following equa-
tion (1) is established.

[0019] In this embodiment, it is arranged such that
when the driver executes quick braking so as to stop the
vehicle it is decided that such a stopped point is a danger
point. Therefore, the aimed vehicle v is generally set at
0, and by substituting v=0 to the equation (1) the follow-
ing equation (2) is obtained.

v2 - v0
2 = 2 3 α 3 Y (1)
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[0020] An acceleration (deceleration) |α| is derived
from the equation (2) as follows:

[0021] By substituting the braking initial speed v0 and
the braking distance Y into the right side of the equation
(2), a quadric curve shown by a continuous line of Fig.
3 is drawn. In this graph, the acceleration α is represent-
ed by an absolute value to clearly show the relationship
between the acceleration and the braking initial speed.
The continuous line shown in Fig. 3 represents an ideal
relationship between the braking initial speed v0 and the
acceleration (deceleration) α, and therefore even if the
brake pedal is further depressed, the acceleration (de-
celeration) is almost not varied. Accordingly, the danger
point threshold αth(v) corresponding to the braking ini-
tial speed v is determined from the acceleration (decel-
eration) αmax(v) according to the braking initial speed
(v) and a previously set value β(v) previously set accord-
ing to the braking initial speed (v) as follows:

[0022] As is clear from the equation (4), the danger
point deciding threshold αth(v) is set at a value which
smaller than an ideal acceleration (deceleration) αmax
(v) by β(v) according to the braking initial speed (v). A
map representative of a relationship among the thresh-
old αth(v), the braking initial speed v0, and the acceler-
ation (deceleration) α has been previously stored in the
ROM 107.
[0023] With reference to a flowchart of Fig. 4, the con-
trol operation executed by the controller 130 of the nav-
igation system 100 of the first embodiment according to
the present invention will be discussed. This control is
started according to the turning-on of the IGN-SW 50
and is repeated at predetermined intervals (50ms).
[0024] At a step S100, the controller 130 executes
reading the present position and the traveling direction
of the vehicle to the CPU 106, on the basis of data in-
dicative of the present position and the traveling direc-
tion detected by the present position detecting appara-
tus 120.
[0025] At a step S101, the controller 130 executes
reading the road map data indicative of an area includ-
ing the present position of the vehicle to the CPU 106
according to one of several scales previously selected
by the scale select switch.
[0026] At a step S102, the controller 130 executes

-v0
2 = 2 3 α 3 Y (2)

|α| = -v0
2 /(2 x Y). (3)

αth(v) = αmax(v)- β(v)

0< β(v). (4)

reading the danger position data stored in the RAM 105
to the CPU 106.
[0027] At a step S103, the controller 130 displays a
mark representative of the present position and the
traveling direction, the map data,and a mark represent-
ative of the danger point on the display 108.
[0028] At a step S104, the controller 130 calculates a
distance between the present position and the danger
point and decides whether or not the distance to the dan-
ger point is shorter than or equal to a reference distance
100m. In this step, the controller 130 further decides
whether the vehicle has passed the danger point or not.
Only when the vehicle is traveling toward the danger
point, the decision as to the distance to the danger point
is executed. When the decision at the step S104 is af-
firmative, the routine proceeds to a step S105 wherein
the controller 130 informs that the vehicle is traveling
toward the danger point by outputting an alarm informa-
tion signal to the speaker 108. The speaker 108 outputs
an alarm or alarming announcement in response to the
alarm information signal from the controller 130. When
the decision at the step S104 is negative, the routine
jumps to a step S106.
[0029] At the step S106 following to the execution of
the step S105 or the negative decision at the step S104,
the controller 130 executes reading the longitudinal ac-
celeration (deceleration) of the vehicle from the accel-
eration sensor 101 to the CPU 106.
[0030] At a step S107, the controller 130 executes
reading the vehicle speed from the vehicle speed sensor
102 to the CPU 106.
[0031] At a step S108, the controller 130 decides
whether the brake switch 110 is turned on or not. When
the decision at the step S108 is affirmative, the routine
proceeds to a step S109. When the decision at the step
S108 is negative, that is, when the controller 130 de-
cides the vehicle continues normal traveling, the routine
jumps to an end block to terminate the present routine.
[0032] At the step S109, the controller 130 determines
the danger point threshold from the detected vehicle
speed and the data indicative of a relationship between
the vehicle speed and the danger point threshold which
relationship has been stored in the RAM 105. More spe-
cifically, when the present vehicle speed set as the brak-
ing initial speed is A km/h, the danger point threshold is
set at A km/h2 as shown in Fig. 3.
[0033] At a step S110, the controller 130 compares
the danger point threshold determined at the step S109
and the longitudinal acceleration (deceleration) read at
the step S106 to decide whether the vehicle is encoun-
tering the danger condition. When the longitudinal ac-
celeration (deceleration) is greater than the danger
threshold, the controller 130 decides that the vehicle is
now encountering the danger condition. More specifi-
cally, the controller 130 decides whether the longitudinal
acceleration (deceleration) of the vehicle is greater than
the danger point threshold. When the decision at the
step S110 is affirmative, the routine proceeds to a step
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S111. When the decision at the step S110 is negative,
the routine jumps to the end block to terminate the
present routine.
[0034] At the step S111, the controller 130 stores the
present position of the vehicle as a danger point in the
RAM 105. Then, the present routine is terminated.
[0035] As described above, the first embodiment is ar-
ranged to detect the longitudinal acceleration of the ve-
hicle by means of the acceleration sensor 101 and to
determine the danger point by comparing the detected
longitudinal acceleration and the danger point threshold
and to store the danger point in the RAM 105 when the
detected longitudinal acceleration is greater than the
danger point threshold. Therefore, it becomes possible
to display the danger point in the display 108 and to in-
form the driver that the danger point is coming soon by
means of alarming. Various danger points have been
stored in the controller 130 by each vehicle, and there-
fore the navigation system can provide the information
as to the danger points adjustably to the driver of the
corresponding vehicle. As a result, the driver can drive
the vehicle so as to properly correspond to the various
danger points.
[0036] Although the present invention has been
shown and described to employ the acceleration sensor
101, it will be understood that an acceleration sensor
employed in an airbag system may be used instead of
the acceleration sensor 101. This reduces the produc-
tion cost of the information system. Furthermore, al-
though the first embodiment has been shown and de-
scribed such that the danger point is displayed on the
road map by the execution of the step S103, it will be
understood that it may be arranged to display the danger
point on the road map together with the alarm process
of the step S105 only when the danger point is located
ahead of the present position on the traveling road at
the step S104.

Second Embodiment

[0037] Referring to Figs. 5 to 10, there is shown a sec-
ond embodiment of the navigation system including the
information system according to the present invention.
[0038] A basic construction of the second embodi-
ment is basically the same as that of the first embodi-
ment. The same elements are denoted by the same ref-
erence numerals of the first embodiment and therefore
the explanation thereof is omitted herein. The second
embodiment is characteristically arranged to comprise
four wheel speed sensors 511, 512, 513, and 514 in ad-
dition to the vehicle speed sensor 202. A controller 230
of the second embodiment is further arranged to esti-
mate a road surface condition on the basis of rotation
speeds of four wheels FR, FL, RR, and RL, detected by
the vehicle speed sensor 202 and the respective wheel
speed sensors 511 to 514, and to vary the danger point
threshold of the longitudinal acceleration according to
the road surface condition.

[0039] The vehicle speed sensor 202 is installed to a
differential gear (not shown) and detects a vehicle
speed of the vehicle. The vehicle speed sensor 202 is
connected to the controller 230 and outputs a signal in-
dicative of the vehicle speed to the controller 230. The
wheel speed sensor 511 to 514 are installed to a front
right (FR) wheel, a front left (FL) wheel, a rear right (RR)
wheel,and a rear left (FR) wheel, respectively.
[0040] The ROM 207 of the second embodiment is ar-
ranged to store maps representative of relationship be-
tween the danger point threshold of the longitudinal ac-
celeration and the braking initial speed shown in Figs.
8A, 8B, 9A, and 9B. The maps have been prepared and
stored in correspond to the road surface conditions in
the Rom 207.
[0041] With reference to Figs. 6, 7, and 8A-9B, a de-
termining algorithm of the danger point threshold for de-
termining the danger point will be discussed.
[0042] Fig. 6 shows a graph showing the braking dis-
tance Y at the braking initial speed 60km/h with respect
to four typical road surface conditions. Fig. 7 shows a
graph showing a relationship between the braking dis-
tance Y and the braking initial speed v0 according to the
road surface condition. Figs. 8A, 8B, 9A, and 9B show
the respective relationships between the braking initial
speed and the threshold of the acceleration (decelera-
tion) by each of four typical road surface conditions.
[0043] Generally, the braking distance varies accord-
ing to the road surface condition. That is, as shown in
Fig. 6, the braking distance of the vehicle traveling at
60km/h on a gravel road generally becomes 2 times that
of the vehicle traveling at 60km/h on a dry road, and the
braking distance of the vehicle traveling at 60km/h on a
sloppy road general becomes 3 times that of the vehicle
traveling at 60km/h on a dry road. Therefore, it is sup-
posed that the relationship between the braking dis-
tance Y and the braking initial speed v0 according to the
road surface condition forms a quadric curve where the
slope of the braking distance takes larger value accord-
ing to the sliding degree of the road. More specifically,
the sliding degree of the road is large in the order of a
sloppy road, a gravel road, a wet road, and a dry road.
[0044] By substituting the braking initial speed v0 and
the braking distance Y according to the road surface
condition into the equation (3), the quadric curves are
obtained as shown in Figs. 8A, 8B, 9A,and 9B. As is
clear from these figures, the slope of the acceleration
(deceleration) α of the curve becomes great in the order
of the dry road, the wet road, the gravel road, and the
sloppy road. These curves show idealistic relationship
between the braking initial speed and the acceleration
(deceleration) when the brake pedal is depressed to the
limit. Accordingly, even if the brake pedal is further de-
pressed, the acceleration (deceleration) in each road
surface condition does not vary largely. Therefore, the
danger point threshold is determined at a value which
is smaller than the threshold at the time when the brake
pedal is idealistically depressed in each road surface
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condition.
[0045] Next the manner of the estimation method of
the road surface condition will be discussed. In this em-
bodiment, it is supposed that a front-wheel drive vehicle
is employed.

(1) On the basis of the rotation speeds of the front
right wheel and of the front left wheel, a difference
therebetween is calculated.
(2) Similarly, on the basis of the rotation speeds of
the rear right wheel and of the rear left wheel, a dif-
ference therebetween is calculated.
(3) By comparing the difference calculated at (1)
and the difference calculated at (2), a friction coef-
ficient µ of the vehicle with respect to a traveling
road is calculated.
(4) By comparing the friction coefficient µ with a
road condition threshold for deciding the road sur-
face condition, the road surface condition is esti-
mated. More specifically, the friction coefficient µ is
compared with three thresholds µ1, µ2, and µ3,
which have a relationship of µ1 < µ2 < µ3. According
to the magnitude of the friction coefficient µ, the
road surface condition is estimated as follows.

[0046] When µ > µ3, it is decided that the vehicle trav-
els on a dry road.
[0047] When µ2 < µ ≤ µ3, it is decided that the vehicle
travels on a wet road.
[0048] When µ1 < µ ≤ µ2, it is decided that the vehicle
travels on a gravel road.
[0049] When µ ≤ µ1, it is decided that the vehicle trav-
els on a sloppy road.
[0050] Next, with reference to a flowchart shown in
Fig. 10, the manner of control operation of the navigation
system 200 will be discussed. The control flowchart
shown in Fig. 10 includes a basic procedure similar to
that of Fig. 4. The same steps are denoted by the same
reference numerals, and the explanation thereof is omit-
ted herein. Further, it is of course that the ROM 207 has
previously stored this control flowchart in the form of a
control program.
[0051] At a step S201 after the execution of the basic
steps 100 to S105, the controller 230 executes reading
the rotation speed of each of the four wheels FR, FL,
RR, and RL from the wheel speed sensors 511 to 514
to the CPU 106.
[0052] At a step S202, the controller 230 executes
reading the vehicle speed from the vehicle speed 202
to the CPU 106.
[0053] At a step S203, the controller 230 executes
reading the longitudinal acceleration from the accelera-
tion sensor 101 to the CPU 106.
[0054] At a step S204, the controller 230 executes the
decision of the road surface condition by means of the
above described estimation method.
[0055] At the step S108 following to the execution of
the step S204, the controller 230 decides whether the

brake switch 110 is turned on or not. When the decision
at the step S108 is affirmative, the routine proceeds to
a step S209. When the decision at the step S108 is neg-
ative, that is, when the controller 230 decides that there
is no danger point, the routine jumps to an end block to
terminate the present routine.
[0056] At the step S209, the controller 230 determines
the present danger point threshold from the present ve-
hicle speed detected at the step S202, the road surface
condition decided at the step S204 and the mapped data
representative of the relationship between the vehicle
speed and the threshold, which is stored in the RAM
105. For example, when the controller 230 decides at
the step S204 that the vehicle is traveling on a gravel
road and when the detected vehicle speed is C(km/h),
the controller 230 employs a map representative of the
relationship of Fig. 9A and determines that the danger
point threshold is D(km/h2).
[0057] At a step S210, the controller 230 compares
the danger point threshold determined at the step S209
and the longitudinal acceleration read at the step S203.
More specifically, the controller 230 decides whether or
not the acceleration read at the step S203 is greater than
the threshold determined at the step S209. When the
decision at the step S210 is affirmative, that is, when the
controller 230 decides that the vehicle is traveling at the
danger point, the routine proceeds to the step S111
wherein the controller 230 stores the present position
as a danger point in the RAM 105. When the decision
at the step S210 is negative, that is, when the controller
230 decides that the vehicle does not travel at the dan-
ger point, the routine jumps to the end block to terminate
the present routine.
[0058] With the thus arranged second embodiment,
the danger point is determined and stored according to
the road surface condition. Therefore, it becomes pos-
sible to store the danger point upon taking account of
the road surface condition in addition to the advantages
gained by the first embodiment.

Third Embodiment

[0059] Referring to Figs. 11 and 12, there is shown a
third embodiment of the navigation system including the
information system according to the present invention.
[0060] The basic construction of the third embodiment
is generally the same as that of the first embodiment
except that a right side acceleration sensor 301 and a
left side acceleration sensor 302 are provided instead
of the acceleration sensor 101. Further, a ROM 307 is
provided instead of the ROM 107 and is arranged to
store maps representative of relationships as to the re-
spective right and left accelerations and the braking in-
itial speed. The right side acceleration sensor 301 is in-
stalled at a right side of the vehicle and detects lateral
acceleration (acceleration directed to a right side direc-
tion of the vehicle) at the right side of the vehicle. Sim-
ilarly, the left side acceleration sensor 302 is installed at
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a left side of the vehicle and detects lateral acceleration
(acceleration directed to a left side direction of the ve-
hicle) at the left side of the vehicle. The third embodi-
ment is arranged to decide a danger point by comparing
the right and left accelerations with a common threshold.
[0061] With reference to a flowchart shown in Fig. 12,
the manner of control operation of the navigation system
of the third embodiment will be discussed. The control
flowchart shown in Fig. 12 includes a basic procedure
similar to that of Fig. 4. The same steps are denoted by
the same reference numerals, and the explanation
thereof is omitted herein. Further, it is of course that the
ROM 307 has previously stored this control flowchart in
the form of a control program.
[0062] At a step S301 after the execution of the basic
steps 100 to S105, the controller 330 executes reading
data indicative of the left directional acceleration from
the left side acceleration sensor 302 to the RAM 105.
[0063] At a step S302, the controller 330 executes
reading data indicative of the right directional accelera-
tion from the right side acceleration sensor 301 to the
RAM 105.
[0064] At a step S303, the controller 330 decides
whether or not the left directional acceleration is greater
than the common threshold. When the decision at the
step S303 is affirmative, that is, when the left side lon-
gitudinal acceleration is greater than the common
threshold, the routine proceeds to a step S305. When
decision at the step S303 is negative, that is, when the
left directional acceleration is not greater than the com-
mon threshold, the routine proceeds to a step S304.
[0065] At the step S304, the controller 330 decides
whether or not the right directional acceleration is great-
er than the common threshold. When the decision at the
step S303 is affirmative, that is, when the left directional
acceleration is greater than the common threshold, the
routine proceeds to a step S305. When decision at the
step S303 is negative, that is, when the left directional
acceleration is not greater than the common threshold,
the routine proceeds to an end block to terminate the
present routine.
[0066] At the step S305, the controller 330 stores the
present position as a danger point into the RAM 105,
and thereafter terminates the present routine.
[0067] With the thus arranged third embodiment, it be-
comes possible to store the present position as a danger
point when the lateral acceleration becomes larger than
the common threshold. Therefore, it becomes possible
to store a point where quick turning operation of the ve-
hicle was executed to avoid a danger condition, as a
danger point.

Fourth Embodiment

[0068] Referring to Figs. 13, a fourth embodiment of
the navigation system including the information system
according to the present invention will be discussed.
The basic construction of the fourth embodiment is gen-

erally the same as that of the third embodiment shown
in Fig. 11. Therefore, the explanation of the basic con-
struction of the fourth embodiment is omitted herein.
The fourth embodiment is characteristically arranged to
correct the right and left sides lateral acceleration
thresholds on the basis of the right and left directional
slope (a slope in the lateral direction of the vehicle) with
respect to the traveling road, which slopes are previous-
ly stored in the ROM 307.
[0069] With reference to a flowchart shown in Fig. 13,
the manner of control operation of the fourth embodi-
ment will be discussed. The flowchart of Fig. 13 includes
the basis steps which are the same as those of the flow-
chart of Fig. 12, and these steps are denoted by the
same reference numerals. Therefore, the explanation
thereof is omitted herein. Further, it is of course that the
flowchart of Fig. 13 has been previously stored in the
ROM 307 in the form of a control program.
[0070] At a step S403 after the execution of the steps
S100 to S105, S301 and S302, the controller 430 of the
fourth embodiment extracts data indicative of right and
left directional slope of the traveling road from road
slope data previously stored in the ROM 307 on the ba-
sis of the present position detected at the step S100.
[0071] At a step S404, the controller 430 obtains a
correction value of the left threshold from the left thresh-
old stored in the ROM 307 and the right and left direc-
tional slope data. That is, when the vehicle is inclined
so that the left side is lower in height level than the right
side, the left threshold is corrected to take a larger value
according to the right and left directional slope data. In
contrast, when the vehicle is inclined so that the right
side is lower in height level than the left side, the left
threshold is corrected to take a smaller value according
to the right and left directional slope data.
[0072] At a step S405, the controller 430 obtains a
correction value of the right threshold from the right
threshold stored in the ROM 307 and the right and left
directional slope data. That is, when the vehicle is in-
clined so that the right side is lower in height level than
the left side, the right threshold is corrected to take a
larger value according to the right and left directional
slope data. In contrast, when the vehicle is inclined so
that the right side is lower in height level than the left
side, the right threshold is corrected to take a larger val-
ue according to the right and left directional slope data.
[0073] At a step S406 following to the execution of the
step S405, the controller 330 decides whether or not the
left directional acceleration is greater than the corrected
left threshold corrected at the step S404. When the de-
cision at the step S303 is affirmative, that is, when the
left directional acceleration is greater than the left
threshold, the routine proceeds to a step S305. When
the decision at the step S303 is negative, that is, when
the left directional acceleration is not greater than the
corrected left threshold, the routine proceeds to a step
S407.
[0074] At the step S407, the controller 330 decides
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whether or not the right directional acceleration is great-
er than the corrected right threshold corrected at the
step S405. When the decision at the step S406 is affirm-
ative, that is, when the left directional acceleration is
greater than the corrected right threshold, the routine
proceeds to a step S305. When decision at the step
S406 is negative, that is, when the left directional accel-
eration is not greater than the corrected right threshold,
the routine proceeds to an end block to terminate the
present routine.
[0075] At the step S305, the controller 430 stores the
present position as a danger point into the RAM 105,
and thereafter terminates the present routine.
[0076] With the thus arranged information system of
the fourth embodiment according to the present inven-
tion, when the vehicle is inclined laterally so that the left
side is lower in height level than the right side, the left
threshold is corrected to a larger value and the right
threshold is corrected to a smaller value. Further, when
the vehicle is inclined laterally so that the right side is
lower in height level than the left side, the right threshold
is corrected to a smaller value and the left threshold is
corrected to a larger value. This enables adaptive cor-
rection of the threshold according to the lateral slope of
the traveling road.

Fifth Embodiment

[0077] Referring to Figs. 14 and 15, there is shown a
fifth embodiment of the navigation system including the
information system according to the present invention.
The basic construction of the fifth embodiment is gen-
erally the same as that of the first embodiment shown
in Fig. 1, and the same elements are denoted by the
same reference numerals of the first embodiment.
Therefore, the explanation of the basic construction is
omitted herein. The fifth embodiment is characteristical-
ly arranged to comprise the wheel speed sensors 511,
512, 513 and 514 and an anti-lock brake system (ABS)
controller 540, and to decide a point where the ABS con-
troller 540 operates as a danger point. The operation of
the ABS controller 540 is decided on the basis of the
rotation speeds of the wheel speed sensors 511 to 514.
The wheel speed sensors 511 to 514 are installed to the
front right wheel (FR), the front left wheel (FL), the rear
right wheel (RR), and the rear left wheel (RL), respec-
tively and detect the rotations speeds thereof, respec-
tively. Further, the wheel speed sensors 511 to 514 out-
put signals indicative of the respective wheel rotation
speeds to the ABS controller 540, respectively.
[0078] The ABS controller 540 executes a known
brake hydraulic control on the basis of the wheel speed
data sent from the wheel speed sensors 511 to 514.
When the ABS controller 540 is operating to execute the
brake hydraulic control, it sets ABS information at 1 and
sends the ABS information to the controller 530 of the
navigation system 500. When the ABS controller 540 is
not operating, it sets the ABS information at 0 and sends

the ABS information set at 0 to the controller 530.
[0079] Next, with reference to the flowchart of Fig. 15,
the manner of control operation of the navigation system
according to the fifth embodiment will be discussed. The
basic steps of the fifth embodiment are generally the
same as those of the first embodiment shown in Fig. 4.
Therefore, the explanation of the basic construction of
the fifth embodiment is omitted herein. Further, it is of
course that the flowchart of Fig. 15 has been previously
stored in the ROM 507 in the form of a control program.
[0080] At a step S501 after the execution of the basic
steps S100 to S105, the controller 530 receives the ABS
information from the ABS controller 540.
[0081] At a step S502, the controller 530 checks
whether the ABS information is set at 1 or not. When the
decision at the step S502 is affirmative the routine pro-
ceeds to a step S503. When the decision at the step
S502 is negative, the routine jumps to an end block to
terminate the present routine.
[0082] At the step S503, the controller 530 stores the
present position as a danger position and thereafter the
present routine terminated.
[0083] With the thus arranged fifth embodiment, it be-
comes possible to store a point at which the ABS con-
troller operates, as a danger point. This enables the
point where the quick braking was executed for avoiding
a danger condition to bee stored in the navigation sys-
tem and enables the driver to recall the danger point.

Sixth Embodiment

[0084] Referring to Figs. 16 and 17, there is shown a
sixth embodiment of the navigation system including the
information system according to the present invention.
The basic construction of the sixth embodiment is gen-
erally the same as that of the first embodiment shown
in Fig. 1, and the same elements are denoted by the
same reference numerals of the first embodiment.
Therefore, the explanation of the basic construction is
omitted herein. The sixth embodiment is characteristi-
cally arranged to comprise a brake pedal angular speed
sensor 601 for detecting angular speed of the brake
pedal, and to decide that a point at which the angular
speed of the brake pedal becomes greater than a
threshold (an angular speed threshold for deciding a
danger point) is a danger point, and to store the point
as a danger point. The brake pedal angular speed sen-
sor 601 is installed to the brake pedal and outputs a sig-
nal indicative of the angular speed of the brake pedal to
the controller 630.
[0085] With reference to a flowchart of Fig. 17, the
manner of control operation of the navigation system ac-
cording to the sixth embodiment will be discussed. The
flowchart of Fig. 17 includes the basic steps as same as
those of the flowchart of Fig. 4. These basic steps are
denoted by the same reference numerals and the ex-
planation thereof is omitted herein. It is of course that
the flowchart of Fig. 17 is stored in a ROM 607 in the
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form of a control program. The braking operation exe-
cuted by a driver is represented by the angular speed
of the brake pedal and is detected by the brake pedal
angular speed sensor 601. The detected angular speed
is sent to the controller 630.
[0086] At a step S601 after the execution of the basic
steps S100 to S105, the controller 630 receives the an-
gular speed data of the brake pedal from the brake pedal
angular speed sensor 601.
[0087] At a step S602, the controller 630 decides
whether or not the detected angular speed is greater
than the threshold stored in the ROM 607. When the
decision at the step is affirmative, that is, when the con-
troller 630 decides that the present position is a danger
point, the routine proceeds to a step S603. When the
decision at the step S602 is negative, the routine jumps
to an end block to terminate the present routine.
[0088] At the step S603, the controller 630 stores the
present position as a danger point in the RAM 105, and
thereafter the routine proceeds to the end block to ter-
minate the present routine.
[0089] With the thus arranged sixth embodiment, it
becomes possible to decide a point where the brake
pedal angular speed indicative of the operation variation
of the brake pedal is greater than the threshold and to
store the point as a danger point. This enables the point
where the quick braking was executed for avoiding a
danger condition to be stored in the navigation system
and enables the driver to recall the danger point through
the danger point information.

Seventh Embodiment

[0090] Referring to Figs. 18 and 19, there is shown a
seventh embodiment of the navigation system including
the information system according to the present inven-
tion. The basic construction of the seventh embodiment
is generally the same as that of the sixth embodiment
shown in Fig. 16, and the same elements are denoted
by the same reference numerals of the sixth embodi-
ment. Therefore, the explanation of the basic construc-
tion is omitted herein. The seventh embodiment is char-
acteristically arranged to comprise an accelerator pedal
opening sensor 701 in addition to the brake pedal an-
gular speed sensor 601 and to detect a point at which
the variation of the opening of the accelerator pedal (not
shown) becomes greater than a threshold as to a driv-
er's accelerating operation and the angular speed of the
brake pedal becomes greater than the threshold, and to
store the point as a danger point. The accelerator pedal
opening sensor 701 is an encoder installed to the accel-
erator pedal and outputs a signal indicative of the open-
ing of the accelerator pedal to the controller 730.
[0091] With reference to a flowchart of Fig. 19, the
manner of control operation of the navigation system ac-
cording to the seventh embodiment will be discussed.
The flowchart of Fig. 19 includes the basic steps as
same as that of the flowchart of Fig. 17. These basic

steps are denoted by the same reference numerals and
the explanation thereof is omitted herein. It is of course
that the flowchart of Fig. 19 is stored in a ROM 707 in
the form of a control program. In the case that the driver
quickly depresses the brake pedal, the driver first re-
leases the accelerator pedal and quickly depresses the
brake pedal. These operations are generally executed
as a continuous unit operation.
[0092] At a step S701 after the execution of the basic
steps S100 to S105, the controller 730 receives the
opening of the accelerator pedal from the accelerator
pedal opening sensor 701.
[0093] At a step S702, the controller 730 temporally
stores the present detected opening in the RAM 105 and
calculates a variation between the previous opening and
the present opening of the accelerator pedal.
[0094] At a step S703, the controller 730 decides
whether or not the calculated opening variation is great-
er than the threshold stored in the ROM 707. When the
decision at the step S703 is affirmative, that is, the rou-
tine proceeds to the step S601. When the decision at
the step S703 is negative, the routine jumps to an end
block to terminate the present routine.
[0095] From the step S601 following to the affirmative
decision at the step S703, the controller 730 executes
the decision as to the depression of the brake pedal.
Therefore, only when both decisions of the steps S703
and S602 are affirmative, the controller 730 decides that
the vehicle is encountering a danger condition, and
stores the present position as a danger point in the RAM
105.
[0096] With the thus arranged seventh embodiment,
it becomes possible to detect a point where the opera-
tion variation of the accelerator pedal becomes greater
than the threshold and the brake pedal is then quickly
depressed, and to store the point as a danger point. This
enables the point where the quick release of the accel-
erator pedal and the quick braking were executed for
avoiding a danger condition to be stored in the naviga-
tion system and enables the driver to recall the danger
point.

Eighth Embodiment

[0097] Referring to Figs. 20 and 21, there is shown an
eighth embodiment of the navigation system including
the information system according to the present inven-
tion. The basic construction of the eighth embodiment
is generally the same as that of the sixth embodiment
shown in Fig. 16, and the same elements are denoted
by the same reference numerals of the sixth embodi-
ment. Therefore, the explanation of the basic construc-
tion is omitted herein. The eighth embodiment is char-
acteristically arranged to comprise a steer angle sensor
801, and to detect a point at which the variation of the
steer angle becomes greater than a threshold, and to
store the point as a danger point. The steer angle sensor
801 is an encoder installed to a steering and outputs a

15 16



EP 1 052 610 B1

10

5

10

15

20

25

30

35

40

45

50

55

signal indicative of the steer angle generated by the
steering operation of the driver to a controller 830.
[0098] With reference to a flowchart of Fig. 21, the
manner of control operation of the navigation system ac-
cording to the sixth embodiment will be discussed. The
flowchart of Fig. 21 includes the basic steps as same as
that of the flowchart of Fig. 17. These basic steps are
denoted by the same reference numerals and the ex-
planation thereof is omitted herein. It is of course that
the flowchart of Fig. 21 is stored in a ROM 807 in the
form of a control program. In the case that the driver
quickly steers the steering, it is supposed that the driver
executed this quick steer in order to avoid an obstacle
ahead of the vehicle.
[0099] At a step S801 after the execution of the basic
steps S100 to S105, the controller 830 receives the
steer angle from the steer angle sensor 801.
[0100] At a step S802, the controller 830 temporally
stores the present steer angle in the RAM 105.
[0101] At a step S803, the controller 830 calculates a
variation between the previous steer angle and the
present steer angle stored in the ROM 807.
[0102] At a step S804, the controller 830 decides
whether or not the calculated steer angle variation is
greater than the threshold stored in the ROM 807. When
the decision at the step S804 is affirmative, that is, when
the controller 830 decides that the vehicle is encounter-
ing a danger condition, the routine proceeds to the step
S603. When the decision at the step S804 is negative,
the routine jumps to an end block to terminate the
present routine.
[0103] At the step S603 following to the affirmative de-
cision of the step S804, the controller 830 stores the
present position as a danger point in the RAM 105.
[0104] With the thus arranged eighth embodiment,
the controller 830 is arranged to detect a point where
the variation of the steer angle becomes greater than
the threshold and to store the point as a danger point.
This enables the driver to recall the danger point where
the driver has executed the quick steer operation.

Ninth Embodiment

[0105] Referring to Figs. 22 and 23, there is shown a
ninth embodiment of the navigation system including the
information system according to the present invention.
The basic construction of the ninth embodiment is gen-
erally the same as that of the sixth embodiment shown
in Fig. 16, and the same elements are denoted by the
same reference numerals of the sixth embodiment.
Therefore, the explanation of the basic construction is
omitted herein. The ninth embodiment is characteristi-
cally arranged to comprise a heartbeat sensor 901, and
to detect a point at which a heartbeat of the driver be-
comes greater than a threshold, and to store the point
as danger point. The heartbeat sensor 901 is attached
at a temple or neck of the driver to detect the heartbeat
of the driver and outputs a signal indicative of the heart-

beat of the driver to the controller 930. Therefore, the
controller 930 can detect various abnormal conditions
including quick change of the vehicle behavior, quick
driving operation by the driver, the abnormality of driving
circumstance from the heartbeat of the driver. Although
this embodiment has been shown and described to em-
ploy the heartbeat detected the heartbeat sensor 901,
it will be understood that a diffusion value of r-r wave of
the heartbeat or a heartbeat disturbance value repre-
sented by a difference between the present value of r-r
wave and AR prediction value may be employed instead
of the heartbeat.
[0106] With reference to a flowchart of Fig. 23, the
manner of control operation of the navigation system ac-
cording to the ninth embodiment will be discussed. The
flowchart of Fig. 23 includes the basic steps as same as
those of the flowchart of Fig. 17. These basic steps are
denoted by the same reference numerals and the ex-
planation thereof is omitted herein. It is of course that
the flowchart of Fig. 23 is stored in a ROM 907 in the
form of a control program. As to a case that the driver
is surprised to recognize an obstacle put on a point
ahead of the vehicle, the explanation of the flowchart of
Fig. 23 will be done.
[0107] At a step S901 after the execution of the basic
steps S100 to S105, the controller 930 receives the sig-
nal indicative of the heartbeat of the driver from the
heartbeat sensor 901.
[0108] At a step S902, the controller 930 decides
whether or not the detected heartbeat is greater than
the threshold stored in a ROM 907. When the decision
at the step S902 is affirmative, that is, when the vehicle
is encountering a danger condition, the routine pro-
ceeds to a step S903. When the decision at the step
S902 is negative, that is, when the controller 930 de-
cides that the vehicle is not encountering the danger
condition, the routine jumps to an end block to terminate
the present routine.
[0109] At the step S903, the controller 930 stores the
present position as a danger position in the RAM 105,
and terminates the present routine.
[0110] With the thus arranged ninth embodiment, the
controller 830 is arranged to detect a point where the
heartbeat of the driver becomes greater than the thresh-
old and to store the point as a danger point. This enables
the driver to recall the danger point where the driver is
surprised to an obstacle located on a road ahead of the
vehicle. Further, the controller 930 is arranged to detect
the magnitude of the variation of the heartbeat or of the
dispersion of r-r wave or of disturbance of the heartbeat.
This arrangement enables a magnitude of abnormal
condition to be quantitatively stored in the RAM 106.

Tenth Embodiment

[0111] Referring to Figs. 24 to 29, there is shown a
tenth embodiment of the navigation system including
the information system according to the present inven-
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tion. The basic construction of the tenth embodiment is
generally the same as that of the eighth embodiment
shown in Fig. 20, and the same elements are denoted
by the same reference numerals of the eighth embodi-
ment. Therefore, the explanation of the basic construc-
tion is omitted herein. The tenth embodiment is charac-
teristically arranged to comprise a steer angle sensor
1010 and to analyze a cause of the danger condition on
the basis of a vehicle speed, a locus chart of the vehicle
and a steer angle during when the vehicle encounters
the danger condition. Further, the tenth embodiment is
arranged to vary an alarm starting distance according
to the danger condition and to store the positional infor-
mation of the danger point and the alarm starting dis-
tance thereof. The steer angle sensor 1010 is an encod-
er and outputs a signal indicative of the steer angle of
the steering rotated by the steering operation of the driv-
er to the controller 1020.
[0112] Figs. 25 and 26 show tables including typical
seven cases of the danger patterns. These tables in-
clude a road view, a vehicle speed fluctuation corre-
sponding to the danger condition, a locus chart, a steer
angle fluctuation, and an impression of the driver to the
danger condition.
[0113] The vehicle speed fluctuation is a pattern of
temporal variation of the vehicle speed near the danger
point. The locus chart of the vehicle is a pattern of a
locus represented by the variation of the vehicle posi-
tion. The steer angle fluctuation is a pattern represented
by the temporal variation of the steer angle. The danger
condition is recognition of the driver as to the traveling
circumstance. The danger condition patterns are stored
in a ROM 1007 in the form of data of reference patterns.
[0114] In general, when the traveling vehicle encoun-
ters a danger condition, it is possible to suppose various
patterns. In order to classify the various patterns, it is
assumed in this embodiment that a traffic backup is re-
lated to the vehicle speed fluctuation and is distin-
guished from the property of the vehicle speed fluctua-
tion. A road shape such as straight or curve is related
to the traveled locus chart and is distinguished from the
property of the traveled locus chart. Further, the exist-
ence of an obstacle is related to the steer angle fluctu-
ation and is distinguished from the property of the steer
angle fluctuation.
[0115] Fig. 27 is a table showing alarm starting dis-
tance patterns where alarm starting distances corre-
sponding to typical danger conditions are disclosed.
More specifically, each pattern shown in this table in-
cludes a cause, a supposed factor, and an alarm starting
distance which are related with each other. These pat-
terns are stored in the ROM 1007 as reference patterns
employed in an alarm information deciding process dis-
cussed later.
[0116] With reference to flowcharts shown in Figs. 28
and 29, the manner of control operation of the navigation
system according to the tenth embodiment will be dis-
cussed. This control program is started when the

IGN-SW 50 is turned on and is repeated by 50ms there-
after.
[0117] At a step S1000, the controller 1030 executes
reading the present position and the traveling direction
of the vehicle to the CPU 1006 on the basis of the
present position indicative data and the traveling direc-
tion indicative data detected by the vehicle speed sen-
sor 102, the GPS receiver 103 and the vibration gyro-
scope 104. The read data is stored in the RAM 1005,
and therefore the stored data functions as data of a
traveling locus chart of the traveling vehicle.
[0118] At a step S1001, the controller 1030 executes
reading the road map data as to an area including the
present position of the vehicle according to the scale set
by the switch (not shown) of the navigation system from
the ROM 1007 to the CPU 1006.
[0119] At a step S1002, the controller 1030 executes
reading the data indicative of danger points and the data
indicative of alarm starting distance from the RAM 1005
to the CPU 1006.
[0120] At a step S1003, the controller 1030 displays
a mark indicative of the present position and the
traveling direction, the road map including the present
position and a mark indicative of the danger point in the
display 108.
[0121] At a step S1004, the controller 1030 calculates
a distance between the present position and the danger
point and decides whether or not the distance to the dan-
ger point is shorter than the alarm starting distance.
When the decision at the step S1004 is affirmative, the
routine proceeds to a step S1005. When the decision at
the step S1004 is negative, the routine jumps to a step
S1006.
[0122] At the step S1005, the controller 1030 outputs
alarm or alarm information through the speaker 109 to
inform the driver that the vehicle is approaching the dan-
ger point.
[0123] At the step S1006, the controller 1030 exe-
cutes reading the longitudinal acceleration (decelera-
tion) of the vehicle from the acceleration sensor 101 to
the CPU 1006.
[0124] At a step S1007, the controller 1030 executes
reading the steer angle of the steering wheel from the
steer angle sensor 1010 to the CPU 1006 and stores
the data of the steer angle in the RAM 1005 for a pre-
determined time period. The controller 1030 utilizes this
data for the predetermined time period as the data of
the steer angle fluctuation of the vehicle.
[0125] At a step S1008, the controller 1030 executes
reading the vehicle speed from the vehicle speed sensor
102 to the CPU 1006 and stores the data of the vehicle
speed in the RAM 1005 for a predetermined time period.
The controller 1030 utilizes this data for the predeter-
mined time period as the data of the vehicle speed fluc-
tuation of the vehicle.
[0126] At a step S1009, the controller 1030 compares
the longitudinal acceleration read at the step S1006 with
the acceleration threshold stored in the ROM 1005.
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More specifically, the controller decides whether or not
the longitudinal acceleration of the vehicle is greater
than the threshold. When the decision at the step S1009
is affirmative, that is, when the controller 1030 decides
that the vehicle encounters a danger condition, the rou-
tine proceeds to a step S1010. When the decision at the
step S1009 is negative, that is, when the controller 1030
decides that the vehicle does not encounter a danger
condition, the routine jumps to an end block to terminate
the present routine.
[0127] At the step S1010, the controller 1030 exe-
cutes an alarm information decision process that is a
subroutine shown in Fig. 29. After the execution of the
alarm information process, the routine returns to a step
S1011.
[0128] At the step S1011, the controller 1030 stores
the present position of the vehicle in the RAM 1005 as
a danger point and stores the alarm starting distance
corresponding to the stored danger point in the RAM
1005. Thereafter, the present routine is terminated.
[0129] Next, with reference to the flowchart of Fig. 29,
the subroutine as to the alarm information decision proc-
ess of the step S1010 will be discussed.
[0130] When at the step S1010 the controller 1030 re-
ceives a subroutine command, the controller 1030 starts
the subroutine program shown by the flowchart of Fig.
29.
[0131] At a step S1150, the controller 1030 decides
that the vehicle encounters the danger condition in reply
to the decision of the step S1009 of the main-routine of
Fig. 28.
[0132] At a step S1051, the controller 1030 decides
whether the road shape of the traveled road is straight
or curve on the basis of the traveled locus on this side
of the danger point. That is, by reading out the traveled
locus stored in the RAM 1005 in the form of time-series
data as to the present position, the controller 1030 com-
pares the traveled locus chart with the reference danger
condition patterns stored in the ROM 1007 by means of
the known pattern matching method. From the property
of the most similar reference pattern, the road shape of
the traveling road is decided since the property of the
most similar reference pattern includes the road view
and the traveled locus chart as described in the expla-
nation of the tables of Figs. 25 and 26. As a result, ac-
cording to the decided road shape, the deciding process
proceeds to different steps. When the controller 1030
decides at the step S1051 that the road shape of the
traveling road is straight, the decision routine proceeds
to a step S1052. When the controller 1030 decides at
the step S1051 that the road shape of the traveling road
is curve, the decision routine proceeds to a step S1054.
[0133] At the step S1052, the controller 1030 decides
whether or not an avoidance operation against an ob-
stacle was executed by operating the steering wheel on
the basis of the time-series data of the steer angle. That
is, by reading the steer angle stored in the RAM 1005
in the form of time-series data, the controller 1030 com-

pares the steer angle fluctuation data with the steer an-
gle fluctuation indicative properties of the reference dan-
ger condition patterns stored in the ROM 1007 by means
of the known pattern matching method. From the prop-
erty indicative of the steer angle fluctuation data of the
most similar reference pattern, the controller 1030 de-
cides whether or not the avoidance operation was exe-
cuted to avoid an obstacle on the traveling road. When
the controller 1030 decides at the step S1052 that an
avoidance operation was executed to avoid an obstacle,
the controller 1030 decides that the encountering dan-
ger condition is Pattern 1. Since it is supposed that the
danger condition in Pattern 1 is caused by quickly brak-
ing the vehicle on a flat curved road and by avoiding an
obstacle as shown in Fig. 27, the alarm starting distance
is determined at 100m short of the danger point. Then,
the controller 1030 stores the danger point and the
alarm starting distance in the RAM 1005. When the con-
troller 1030 decides at the step S1052 that no avoidance
operation was executed, the decision sub-routine pro-
ceeds to a step S1053.
[0134] At the step S1053, the controller 1030 decides
whether traffic backup causes or not on the basis of the
time-series data of the vehicle speed after the vehicle
passed the danger point. That is, by reading the vehicle
speed data stored in the RAM 1005 in the form of time-
series data, the controller 1030 compares the vehicle
speed fluctuation data with the vehicle speed fluctuation
indicative properties of the reference danger condition
patterns stored in the ROM 1007 by means of the known
pattern matching method. From the property indicative
of the vehicle speed fluctuation data of the most similar
reference pattern, the controller 1030 decides whether
or not a traffic backup is causing on the traveling road.
If the controller 1030 decides at the step S1053 that a
traffic backup is causing, the controller 1030 decides
that the encountering danger condition is Pattern 2.
Since it is supposed that the danger condition in Pattern
2 is caused from starting a traffic backup on the flat
straight road as shown in Fig. 27, the alarm starting dis-
tance is determined at 100m short of the danger point.
Then, the controller 1030 stores the danger point and
the alarm starting distance in the RAM 1005.
[0135] When the controller 1030 decides at the step
S1053 that no traffic backup is causing, the controller
1030 decides that the encountering danger condition is
Pattern 3. Since it is supposed that the danger condition
of Pattern 3 is caused by executing quick braking on a
flat straight road and by starting the vehicle without any
problem as shown in Fig. 27, the alarm starting distance
is determined at 100m short of the danger point. Then,
the controller 1030 stores the danger point and the
alarm starting distance in the RAM 1005.
[0136] On the other hand, at the step S1054 following
to the curved road decision at the step S1051, the con-
troller 1030 decides whether or not an avoidance oper-
ation against an obstacle was executed by operating the
steering wheel on the basis of the time-series data of

21 22



EP 1 052 610 B1

13

5

10

15

20

25

30

35

40

45

50

55

the steer angle as is similar to the step S1052.
[0137] When the controller 1030 decides at the step
S1054 that an avoidance operation was executed to
avoid an obstacle, the controller 1030 decides that the
encountering danger condition is Pattern 4. Since it is
supposed that the danger condition of Pattern 4 is
caused by quickly braking the vehicle on a flat curved
road and by avoiding an obstacle as shown in Fig. 27,
the alarm starting distance is determined at 300m short
of the danger point. Then, the controller 1030 stores the
danger point and the alarm starting distance in the RAM
1005. When the controller 1030 decides at the step
S1054 that no avoidance operation was executed, the
decision sub-routine proceeds to a step S1055.
[0138] At the step S1055, the controller 1030 decides
whether traffic backup causes or not on the basis of the
time-series data of the vehicle speed after the vehicle
passed the danger point as is similar to the step S1053.
[0139] When the controller 1030 decides at the step
S1055 that a traffic backup is causing, the controller
1030 decides that the encountering danger condition is
Pattern 5. Since it is supposed that the danger condition
in Pattern 5 is caused from starting a traffic backup on
the flat curved road as shown in Fig. 27, the alarm start-
ing distance is determined at 200m short of the danger
point. Then, the controller 1030 stores the danger point
and the alarm starting distance in the RAM 1005.
[0140] When the controller 1030 decides at the step
S1055 that no traffic backup is causing, the controller
1030 decides that the encountering danger condition is
Pattern 6. Since it is supposed that the danger condition
of Pattern 6 is caused by executing quick braking on a
flat curved road and by starting the vehicle without any
problem as shown in Fig. 27, the alarm starting distance
is determined at 200m short of the danger point. Then,
the controller 1030 stores the danger point and the
alarm starting distance in the RAM 1005.
[0141] With the thus arranged tenth embodiment, the
navigation system comprises the acceleration sensor
101 which detects the longitudinal acceleration of the
vehicle and is arranged to analyze a cause of a danger
condition on the basis of the vehicle speed, the traveled
locus, the steer angle when the acceleration (decelera-
tion) detected by the acceleration sensor 101 is greater
than the predetermined threshold. Further, the naviga-
tion system is arranged to vary the alarm starting dis-
tance according to the danger condition and to store the
detected position of the danger point and the alarm start-
ing distance thereof in the RAM 1005. When the vehicle
approaches an area including the stored position indic-
ative of a danger point, the navigation system displays
the danger point in the display 108 and alarms the driver.
These arrangements of the tenth embodiment enables
the navigation system to produce optimum information
by each vehicle and to provide optimum information fit-
ted with a driving ability of a driver of the vehicle. Con-
sequently, the navigation system can output an alarm to
the driver at a suitable timing.

Eleventh Embodiment

[0142] Referring to Figs. 30 to 36, there is shown an
eleventh embodiment of the navigation system includ-
ing the information system according to the present in-
vention. The basic construction of the eleventh embod-
iment is generally the same as that of the tenth embod-
iment shown in Fig. 24, and the same elements are de-
noted by the same reference numerals of the tenth em-
bodiment. Therefore, the explanation of the basic con-
struction is omitted herein.
[0143] The eleventh embodiment is characteristically
arranged to further comprise an altimeter 1117 and to
analyze a cause of the danger condition on the basis of
a vehicle speed, a locus chart of the vehicle, a steer an-
gle and a road slope ratio of the traveling road during
when the vehicle encounters a danger condition. Fur-
ther, the eleventh embodiment is arranged to vary an
alarm starting distance according to the danger condi-
tion and to store the position information of the danger
point and the alarm starting distance thereto. The altim-
eter 1110 is a ROM, which has previously stored altitude
data corresponding to the map data, and outputs the al-
titude data to the controller 1130 according to a reading
command from the controller 1130.
[0144] Figs. 31 and 32 show tables including typical
eight cases of the danger patterns. These tables include
a road view, a vehicle speed fluctuation corresponding
to the danger condition, a locus chart, a steer angle fluc-
tuation, a slope ratio fluctuation, and an impression of
the driver to the danger condition. These tables are ba-
sically the same as those of Figs. 25 and 26 except that
the road slope fluctuation is added to each pattern and
Pattern 8 is newly added. The road slope ratio fluctua-
tion is a pattern of temporal variation of the road slope
near the danger point. These slope ratio patterns of the
danger condition patterns are stored in a ROM 1107 in
the form of data of reference patterns.
[0145] Fig. 33 shows a table representing alarm start-
ing distance patterns where alarm starting distances are
disclosed. More specifically, each pattern shown in this
table includes a cause, a supposed factor, and an alarm
starting distance which are related with each other. Al-
though Patterns 1 to 6 are omitted in this table, Patterns
1 to 6 employed in this eleventh embodiment are com-
pletely the same as those shown in Fig. 27. Patterns 1
to 18 have been stored in the ROM 1107 as reference
patterns employed in an alarm information deciding
process discussed later.
[0146] With reference to flowchart of Fig. 34, the man-
ner of control operation of the navigation system accord-
ing to the eleventh embodiment will be discussed. The
flowchart of Fig. 34 includes the basic steps as same as
that of the flowchart of Fig. 28. These basic steps are
denoted by the same reference numerals and the ex-
planation thereof is omitted herein. It is of course that
the flowchart of Fig. 34 is stored in a ROM 1107 in the
form of a control program.
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[0147] At a step S1101 after the execution of the steps
S1000 to S1008, the controller 1130 executes reading
the altitude data corresponding to the present position
from the altimeter 1117 to the CPU 1105 and stores the
data of the altitude in the RAM 1105 for a predetermined
time period. The controller 1130 utilizes this time-series
data as the data of the road slope ratio fluctuation of the
vehicle.
[0148] At a step S1102, the controller 1130 compares
the longitudinal acceleration read at the step S1006 with
the threshold stored in the ROM 1107. More specifically,
the controller decides whether or not the longitudinal ac-
celeration of the vehicle is greater than the threshold.
When the decision at the step S1102 is affirmative, that
is, when the controller 1130 decides that the vehicle en-
counters the danger condition, the routine proceeds to
a step S1103. When the decision at the step S1102 is
negative, that is, when the controller 1130 decides that
the vehicle does not encounter the danger condition, the
routine jumps to an end block to terminate the present
routine.
[0149] At the step S1103, the controller 1130 exe-
cutes an alarm information decision process that is a
subroutine shown in Figs. 35 and 36. After the execution
of the alarm information process, the routine returns to
a step S1011.
[0150] At the step S1011, the controller 1130 stores
the present position of the vehicle in the RAM 1105 as
a danger point and stores the alarm starting distance
corresponding to the stored danger point in the RAM
1105. Thereafter, the present routine is terminated.
[0151] Next, with reference to the flowchart of Figs.
35 and 36, the subroutine as to the alarm information
decision process of the step S1103 will be discussed.
The flowchart of Figs. 35 and 36 includes the basic steps
as same as that of the flowchart of Fig. 29. These basic
steps are denoted by the same reference numerals and
the explanation thereof is omitted herein. It is of course
that the flowchart of Figs. 35 and 36 is stored in a ROM
1107 in the form of a control program.
[0152] When at the step S1103 the controller 1130 re-
ceives a subroutine command, the controller 1130 starts
the subroutine program shown by the flowchart of Figs.
35 and 36.
[0153] At a step S1150, the controller 1130 decides
that the vehicle encounters the danger condition in reply
to the decision of the step S1103 of the main-routine of
Fig. 34.
[0154] At a step S1151, the controller 1130 decides
the road slope of the traveling road from the road slope
ratio near the danger point. That is, by reading the road
slope ratio fluctuation stored in the ROM 1105 and
checking the actual data with the plurality of road slope
ratios of the respective danger condition patterns, the
controller 1130 decides whether the traveling road is a
flat road, an uphill, or a downhill.
[0155] When the controller 1130 decides that the
traveling road is a flat road, the routine proceeds to the

step S1051 described in the tenth embodiment and se-
lects one of Patterns 1 to 6 by executing the steps S1051
to S1055. When the controller 1130 decides that the
traveling road is a downhill, the routine proceeds to the
step S1161. When the controller 1130 decides that the
traveling road is an uphill, the routine proceeds to the
step S1171.
[0156] At the step S1161, the controller 1130 decides
whether the road shape of the traveling road is straight
or curve on the basis of the traveled locus toward the
danger point, as is similar to the step S1051. When the
controller 1030 decides at the step S1161 that the road
shape of the traveling road is straight, the decision rou-
tine proceeds to a step S1162. When the controller 1030
decides at the step S1161 that the road shape of the
traveling road is curve, the decision routine proceeds to
a step S1164.
[0157] At the step S1162, the controller 1130 decides
whether or not an avoidance operation against an ob-
stacle was executed by operating the steering wheel on
the basis of the time-series data of the steer angle.
When the controller 1030 decides at the step S1162 that
an avoidance operation was executed to avoid an ob-
stacle, the controller 1130 decides that the encountering
danger condition is Pattern 7. Since it is supposed that
the danger condition in Pattern 7 is caused by quickly
braking the vehicle on a straight downhill and by avoid-
ing an obstacle as shown in Fig. 33, the alarm starting
distance is determined at 150m short of the danger
point. Then, the controller 1130 stores the danger point
and the alarm starting distance in the RAM 1105. When
the controller 1130 decides at the step S1162 that no
avoidance operation was executed, the decision sub-
routine proceeds to a step S1163.
[0158] At the step S1163, the controller 1130 decides
whether traffic backup causes or not on the basis of the
time-series data of the vehicle speed after the vehicle
passed the danger point. When the controller 1130 de-
cides at the step S1163 that a traffic backup is causing,
the controller 1130 decides that the encountering dan-
ger condition is Pattern 8. Since it is supposed that the
danger condition in Pattern 8 is caused from starting a
traffic backup on the straight downhill as shown in Fig.
33, the alarm starting distance is determined at 150m
short of the danger point. Then, the controller 1130
stores the danger point and the alarm starting distance
in the RAM 1105.
[0159] When the controller 1130 decides at the step
S1163 that no traffic backup is causing, the controller
1130 decides that the encountering danger condition is
Pattern 9. Since it is supposed that the danger condition
in Pattern 9 is caused by executing quick braking on a
straight downhill and by starting the vehicle without a
problem as shown in Fig. 33, the alarm starting distance
is determined at 150m short of the danger point. Then,
the controller 1130 stores the danger point and the alarm
starting distance in the RAM 1105.
[0160] On the other hand, at the step S1164 following
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to the curved road decision at the step S1161, the con-
troller 1130 decides whether or not an avoidance oper-
ation against an obstacle was executed by operating the
steering wheel on the basis of the time-series data of
the steer angle as is similar to the step S1052.
[0161] When the controller 1030 decides at the step
S1164 that an avoidance operation was executed to
avoid an obstacle, the controller 1130 decides that the
encountering danger condition is Pattern 10. Since it is
supposed that the danger condition in Pattern 10 is
caused by quickly braking the vehicle on a curved down-
hill and by avoiding an obstacle as shown in Fig. 33, the
alarm starting distance is determined at 350m short of
the danger point. Then, the controller 1130 stores the
danger point and the alarm starting distance in the RAM
1105. When the controller 1130 decides at the step
S1164 that no avoidance operation was executed, the
decision sub-routine proceeds to a step S1165.
[0162] At the step S1165, the controller 1130 decides
whether a traffic backup causes or not on the basis of
the time-series data of the vehicle speed after the vehi-
cle passed the danger point as is similar to the step
S1053. When the controller 1130 decides at the step
S1165 that a traffic backup is causing, the controller
1130 decides that the encountering danger condition is
Pattern 11. Since it is supposed that the danger condi-
tion in Pattern 11 is caused from starting a traffic backup
on a curved downhill as shown in Fig. 33, the alarm start-
ing distance is determined at 250m short of the danger
point. Then, the controller 1130 stores the danger point
and the alarm starting distance in the RAM 1105.
[0163] When the controller 1130 decides at the step
S1165 that no traffic backup is causing, the controller
1130 decides that the encountering danger condition is
Pattern 12. Since it is supposed that the danger condi-
tion in Pattern 12 is caused by executing quick braking
on a curved downhill and by starting the vehicle without
any problem as shown in Fig. 33, the alarm starting dis-
tance is determined at 250m short of the danger point.
Then, the controller 1130 stores the danger point and
the alarm starting distance in the RAM 1105.
[0164] On the other hand, at the step S1171 following
to the uphill decision at the step S1151, the controller
1130 decides whether the road shape of the traveling
road is straight or curve on the basis of the traveled locus
toward the danger point, as is similar to the step S1051.
When the controller 1130 decides at the step S1171 that
the road shape of the traveling road is straight, the de-
cision routine proceeds to a step S1172. When the con-
troller 1130 decides at the step S1171 that the road
shape of the traveling road is curve, the decision routine
proceeds to a step S1174.
[0165] At the step S1122, the controller 1130 decides
whether or not an avoidance operation against an ob-
stacle was executed by operating the steering wheel on
the basis'of the time-series data of the steer angle.
When the controller 1130 decides at the step S1172 that
an avoidance operation was executed to avoid an ob-

stacle, the controller 1130 decides that the encountering
danger condition is Pattern 13. Since it is supposed that
the danger condition in Pattern 13 is caused by quickly
braking the vehicle on a straight uphill and by avoiding
an obstacle as shown in Fig. 33, the alarm starting dis-
tance is determined at 100m short of the danger point.
Then, the controller 1130 stores the danger point and
the alarm starting distance in the RAM 1105. When the
controller 1130 decides at the step S1172 that no avoid-
ance operation was executed, the decision sub-routine
proceeds to a step S1173.
[0166] At the step S1173, the controller 1130 decides
whether traffic backup causes or not on the basis of the
time-series data of the vehicle speed after the vehicle
passed the danger point. When the controller 1130 de-
cides at the step S1173 that a traffic backup is causing,
the controller 1130 decides that the encountering dan-
ger condition is Pattern 14. Since it is supposed that the
danger condition in Pattern 14 is caused from starting a
traffic backup on the straight uphill as shown in Fig. 33,
the alarm starting distance is determined at 100m short
of the danger point. Then, the controller 1130 stores the
danger point and the alarm starting distance in the RAM
1105.
[0167] When the controller 1130 decides at the step
S1173 that no traffic backup is causing, the controller
1130 decides that the encountering danger condition is
Pattern 15. Since it is supposed that the danger condi-
tion in Pattern 15 is caused by executing quick braking
on a straight uphill and by starting the vehicle without
any problem as shown in Fig. 33, the alarm starting dis-
tance is determined at 100m short of the danger point.
Then, the controller 1130 stores the danger point and
the alarm starting distance in the RAM 1105.
[0168] On the other hand, at the step S1174 following
to the curved road decision at the step S1171, the con-
troller 1130 decides whether or not an avoidance oper-
ation against an obstacle was executed by operating the
steering wheel on the basis of the time-series data of
the steer angle as is similar to the step S1052.
[0169] When the controller 1130 decides at the step
S1174 that an avoidance operation was executed to
avoid an obstacle, the controller 1130 decides that the
encountering danger condition is Pattern 16. Since it is
supposed that the danger condition in Pattern 16 is
caused by quickly braking the vehicle on a curved uphill
and by avoiding an obstacle as shown in Fig. 33, the
alarm starting distance is determined at 300m short of
the danger point. Then, the controller 1130 stores the
danger point and the alarm starting distance in the RAM
1105. When the controller 1130 decides at the step
S1174 that no avoidance operation was executed, the
decision sub-routine proceeds to a step S1175.
[0170] At the step S1175, the controller 1130 decides
whether traffic backup causes or not on the basis of the
time-series data of the vehicle speed after the vehicle
passed the danger point as is similar to the step S1053.
When the controller 1130 decides at the step S1175 that

27 28



EP 1 052 610 B1

16

5

10

15

20

25

30

35

40

45

50

55

a traffic backup is causing, the controller 1130 decides
that the encountering danger condition is Pattern 17.
Since it is supposed that the danger condition in Pattern
17 is caused from starting a traffic backup on a curved
uphill as shown in Fig. 33, the alarm starting distance is
determined at 200m short of the danger point. Then, the
controller 1130 stores the danger point and the alarm
starting distance in the RAM 1105.
[0171] When the controller 1130 decides at the step
S1165 that no traffic backup is causing, the controller
1130 decides that the encountering danger condition is
Pattern 18. Since it is supposed that the danger condi-
tion in Pattern 18 is caused by executing quick braking
on a curved uphill and by starting the vehicle without any
problem as shown in Fig. 33, the alarm starting distance
is determined at 200m short of the danger point. Then,
the controller 1130 stores the danger point and the alarm
starting distance in the RAM 1105.
[0172] With the thus arranged eleventh embodiment
according to the present invention, the navigation sys-
tem comprises the acceleration sensor 101 which de-
tects the longitudinal acceleration of the vehicle and is
arranged to analyze a cause of a danger condition on
the basis of the vehicle speed, the traveled locus, the
steer angle, and the slope ratio when the acceleration
(deceleration) detected by the acceleration sensor 101
is greater than the predetermined threshold. Further, the
navigation system is arranged to vary the alarm starting
distance according to danger condition and to store the
detected position of the danger point and the alarm start-
ing distance thereof in the RAM 1105. When the vehicle
approaches an area including the stored position, the
navigation system displays the danger point in the dis-
play 108 and alarms the driver this content. These ar-
rangements of the tenth embodiment enables the navi-
gation system to produce optimum information by each
vehicle and to provide optimum information fitted with a
driving ability of a driver of the vehicle. Consequently,
the navigation system outputs an alarm to the driver at
a suitable timing.
[0173] Although the eleventh embodiment has been
shown and described to employ a ROM for storing the
altitude data as the altimeter 1117, it will be understood
that a barometric altimeter for detecting altitude on the
basis of barometric pressure, a 3D type GPS receiver
capable of obtaining the altitude data on the basis of 3D
measurement information sent from GPS measurement
satellites or a clinometer for detecting road slope data
from the inclination of the vehicle.

Twelfth Embodiment

[0174] The navigation system of a twelfth embodi-
ment is arranged such that the basic construction of the
navigation system is the same as that of the first em-
bodiment, and therefore the explanation thereof is omit-
ted herein. The twelfth embodiment is characteristically
arranged to execute a step S1204 instead of the step

S104 of the first embodiment. The step S1204 includes
the following processes:
[0175] To read a vehicle speed from the vehicle speed
sensor 102 to the CPU;
[0176] To previously calculate the braking distance at
the time when the vehicle is braked from the present
vehicle speed according to the relationship shown in
Fig. 2;
[0177] To correct the calculated braking distance into
a new reference distance by adding a predetermined
reference distance to the previously calculated braking
distance;
[0178] To calculate a distance between the present
position of the vehicle and the danger point read at the
step S102;
[0179] To decide whether the distance to the danger
point is shorter than the new reference distance.
[0180] It will be understood that it may be arranged to
vary the reference distance according to the calculated
braking distance.
[0181] As a result, it becomes possible to correct the
point for starting alarm according to the present vehicle
speed; the navigation system can always supply the
alarm information to the driver at a timing enabling safe-
ty braking with respect to the danger point.
[0182] Although the twelfth embodiment has been de-
scribed to employ the step S1104 instead of the step
S104 in the first embodiment, it will be understood that
the step 1104 may be employed in the second to ninth
embodiments instead of the step S104 of the flowcharts
of Figs. 2, 10, 12, 13, 15, 17, 19, 21, and 23 as is similar
to the first embodiment. These modifications of the sec-
ond to ninth embodiments will also ensure the advan-
taged gained by the twelfth embodiment.

Thirteenth Embodiment

[0183] The navigation system of a thirteenth embod-
iment is arranged such that the basic construction of the
navigation system is the same as that of the tenth em-
bodiment, and therefore the explanation thereof is omit-
ted herein. The thirteenth embodiment is characteristi-
cally arranged to execute a step S1304 instead of the
step S1004 shown in the flowchart of Fig. 28 in the tenth
embodiment. The step S1304 includes the following
processes:
[0184] To read a vehicle speed from the vehicle speed
sensor 102 to the CPU 1006;
[0185] To previously calculate the braking distance at
the time when the vehicle is braked from the present
vehicle speed according to the relationship shown in
Fig. 2;
[0186] To correct the alarm starting distance into a
new alarm starting distance by adding a predetermined
reference distance to the previously calculated braking
distance;
[0187] To calculate a distance between the present
position of the vehicle and the danger point read at the
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step S1002;
[0188] To decide whether the distance to the danger
point is shorter than the new alarm starting distance.
[0189] It will be understood that it may be arranged to
vary the new alarm starting distance according to the
calculated braking distance.
[0190] As a result, it becomes possible to correct the
point for starting alarm according to the present vehicle
speed, and therefore the navigation system can always
supply the alarm information to the driver at a timing en-
abling safety braking with respect to the danger point.
[0191] Although the thirteenth embodiment has been
described to employ the step S1304 instead of the step
S1004 in the tenth embodiment, it will be understood
that the step 1304 may be employed in the eleventh em-
bodiment instead of the step S1004 of the flowchart of
Fig. 32 as is similar to the first embodiment. These mod-
ifications of the second to ninth embodiments will also
ensure the advantaged gained by the twelfth embodi-
ment.
[0192] The entire contents of Japanese Patent Appli-
cation No. 2000-037159 filed on February 15, 2000 in
Japan are incorporated herein by reference.
[0193] Although the invention has been described
above by reference to certain embodiments of the in-
vention, the invention is not limited to the embodiments
described above. Modifications and variations of the
embodiments described above will occur to those skilled
in the art, in light of the above teaching. For example,
the information system according to the present inven-
tion may be used independently from a navigation sys-
tem so as to simply inform a danger point to a driver by
means of alarm information through a display or a
speaker. The scope of the invention is defined with ref-
erence to the following claims.

Claims

1. An information system for a vehicle, comprising:

a position detector (120) that detects the posi-
tion of the vehicle with respect to the Earth;

characterized by further comprising

a traveling circumstance detector (101; 301;
302; 540; 601; 701; 801; 901) that detects cir-
cumstantial information of the vehicle; and
a controller (130; 230; 330; 530; 630; 730; 830;
1130) connected to the position detector and
the traveling circumstance detector, the con-
troller being arranged

(a) to decide whether a quantity indicative
of the circumstantial information detected
by the travelling circumstance detector ex-
ceeds a circumstance threshold,

(b) to store the position detected by the po-
sition detector as a stored point when the
controller decides that the said quantity ex-
ceeds the circumstance threshold,
(c) to decide whether the distance between
the position detected by the position detec-
tor and the stored point is shorter than a
predetermined distance, and
(d) to output information indicative that the
vehicle approaches the stored point when
the controller decides that the said dis-
tance is shorter than the predetermined
distance.

2. A system as claimed in claim 1, wherein the circum-
stantial information detected includes longitudinal
and/or lateral acceleration of the vehicle.

3. A system as claimed in claim 1 or 2, wherein the
controller is arranged to estimate the kind of road
traveled by the vehicle, the traveling circumstance
threshold being varied according to the kind of road,
preferably classified according to road surface con-
dition.

4. A system as claimed in any preceding claim, includ-
ing a slope angle detector (120, 307) that detects a
lateral slope angle of the road traveled by the vehi-
cle, the traveling circumstance threshold being var-
ied according to the lateral slope angle detected.

5. A system as claimed in any preceding claim, where-
in the circumstantial information detected includes
a variation of a brake pedal depression amount.

6. A system as claimed in any preceding claim, where-
in the circumstantial information detected includes
a variation of a brake pedal depression amount and
a variation of an accelerator pedal depression
amount, the controller deciding whether each said
variation exceeds a respective predetermined
threshold.

7. A system as claimed in any preceding claim, where-
in the circumstantial information detected includes
a variation of a steering angle of the vehicle.

8. A system as claimed in any preceding claim, includ-
ing a vehicle speed detector (102) connected to the
controller, the controller being arranged to vary the
predetermined distance on the basis of the vehicle
speed.

9. A system as claimed in any preceding claim, includ-
ing a detector (1117, 1130) that detects the slope of
the road traveled by the vehicle, the travelling cir-
cumstance threshold being a function of the road
slope detected.
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10. A system as claimed in any preceding claim, where-
in the circumstantial information detected includes
the operating state of an antilock braking system
controller installed in the vehicle.

11. A system as claimed in any preceding claim, where-
in the traveling circumstance detector includes a
heartbeat sensor (901) attachable to a driver.

12. A method of informing a position to a driver of a ve-
hicle, the method comprising:

(a) detecting the position of the vehicle with re-
spect to the Earth;
the method being characterized by further
comprising the steps of
(b) deciding whether a quantity indicative of cir-
cumstantial information of the vehicle exceeds
a circumstance threshold;
(c) storing the detected position of the vehicle
with respect to the Earth as a stored point when
the said quantity exceeds the circumstance
threshold;
(d) deciding whether the distance between the
detected position of the vehicle and the stored
point is shorter than a predetermined distance;
and
(e) outputting information indicative that the ve-
hicle approaches the stored point when the said
distance is shorter than the predetermined dis-
tance.

Patentansprüche

1. Informationssystem für ein Fahrzeug mit:

einem Positionsdetektor (120), der die Position
des Fahrzeugs in bezug auf die Erde ermittelt;

dadurch gekennzeichnet, daß das System
ferner umfaßt:

einen Fahrumstandsdetektor (101; 301; 302;
540; 601; 701; 801; 901), der Umstandsinfor-
mationen des Fahrzeugs ermittelt; und
eine Steuereinrichtung (130; 230; 330; 530;
630; 730; 830; 1130), die mit dem Positionsde-
tektor und dem Fahrumstandsdetektor verbun-
den ist, wobei die Steuereinrichtung dafür ein-
gerichtet ist,

(a) zu entscheiden, ob eine Größe, die die
Umstandsinformationen anzeigt, die vom
Fahrumstandsdetektor ermittelt wird, eine
Umstandsschwelle überschreitet,
(b) die Position, die vom Positionsdetektor
ermittelt wird, als gespeicherter Punkt zu

speichern, wenn die Steuereinrichtung
entscheidet, daß die Größe die Umstands-
schwelle überschreitet,
(c) zu entscheiden, ob der Abstand zwi-
schen der Position, die vom Positionsde-
tektor ermittelt wird, und dem gespeicher-
ten Punkt kürzer ist als ein vorbestimmter
Abstand,
(d) Information auszugeben, die anzeigt,
daß sich das Fahrzeug dem gespeicherten
Punkt nähert, wenn die Steuereinrichtung
entscheidet, daß der Abstand kürzer ist als
der vorbestimmte Abstand.

2. System nach Anspruch 1, wobei die ermittelte Um-
standsinformation Längsund/oder Querbeschleuni-
gung des Fahrzeugs aufweist.

3. System nach Anspruch 1 oder 2, wobei die Steue-
rungseinrichtung dafür eingerichtet ist, die Art der
Fahrbahn, die vom Fahrzeug befahren wird, einzu-
schätzen, wobei die Fahrumstandsschwelle ent-
sprechend der Art der Fahrbahnoberfläche verän-
dert wird, die vorzugsweise nach dem Fahrbahnno-
berflächenzustand klassifiziert ist.

4. System nach einem der vorhergehenden Ansprü-
che, mit einem Neigungswinkeldetektor (120, 307),
der einen Querneigungswinkel der Fahrbahn ermit-
telt, die vom Fahrzeug befahren wird, wobei die
Fahrumstandsschwelle entsprechend dem ermit-
telten Querneigungswinkel geändert wird.

5. System nach einem der vorhergehenden Ansprü-
che, wobei die ermittelte Umstandsinformation eine
Änderung des Betrags des Niederdrückens des
Bremspedals aufweist.

6. System nach einem der vorhergehenden Ansprü-
che, wobei die ermittelte Umstände-Information ei-
ne Änderung des Betrags des Niederdrückens des
Bremspedals und eine Änderung des Betrags des
Niederdrückens des Gaspedals aufweist, wobei die
Steuerungseinrichtung entscheidet, ob jede Ände-
rung eine entsprechende vorbestimmte Schwelle
überschreitet.

7. System nach einem der vorhergehenden Ansprü-
che, wobei die ermittelte Umstandsinformation eine
Änderung des Steuerwinkels des Fahrzeugs auf-
weist.

8. System nach einem der vorhergehenden Ansprü-
che, mit einem Fahrzeuggeschwindigkeitsdetektor
(102), der mit der Steuerungseinrichtung verbun-
den ist, wobei die Steuerungseinrichtung dafür ein-
gerichtet ist, den vorbestimmten Abstand auf der
Grundlage der Fahrzeuggeschwindigkeit zu än-
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dern.

9. System nach einem der vorhergehenden Ansprü-
che, mit einem Detektor (1117, 1130), der die Nei-
gung der Fahrbahn ermittelt, die vom Fahrzeug be-
fahren wird, wobei die Fahrumstandsschwelle eine
Funktion der ermittelten Fahrbahnneigung ist.

10. System nach einem der vorhergehenden Ansprü-
che, wobei die ermittelte Umstandsinformation ei-
nen Betriebszustand einer Antiblockierbremssy-
stem-Steuerungseinrichtung aufweist, die im Fahr-
zeug installiert ist.

11. System nach einem der vorhergehenden Ansprü-
che, wobei der Fahrumstandsdetektor einen Herz-
schlagsensor (901) aufweist, der an einem Fahr-
zeugführer anbringbar ist.

12. Verfahren zum Informieren eines Fahrzeugführers
eines Fahrzeugs über eine Position, wobei das Ver-
fahren umfaßt:

(a) Ermitteln der Position des Fahrzeugs in be-
zug auf die Erde;
wobei das Verfahren dadurch gekennzeich-
net ist, daß es ferner die folgenden Schritte
umfaßt:
(b) Entscheiden, ob eine Größe, die eine Um-
stände-Information des Fahrzeugs anzeigt, ei-
ne Umstandsschwelle überschreitet;
(c) Speichern der ermittelten Position des Fahr-
zeugs in bezug auf die Erde als einen gespei-
cherten Punkt, wenn die Größe die Umstands-
schwelle überschreitet;
(d) Entscheiden, ob der Abstand zwischen der
ermittelten Position des Fahrzeugs und dem
gespeicherten Punkt kürzer ist als ein vorbe-
stimmter Abstand;
(e) Ausgeben von Information, die anzeigt, daß
sich das Fahrzeug dem gespeicherten Punkt
nähert, wenn der Abstand kürzer ist als der vor-
bestimmte Abstand,

Revendications

1. Système d'information pour un véhicule, compre-
nant:

un détecteur de position (120) qui détecte la po-
sition du véhicule par rapport à la terre,

caractérisé en ce qu'il comprend en outre:

un détecteur de circonstance de déplacement
(101; 301; 302; 540; 601; 701; 801; 901) qui
détecte une information circonstantielle du vé-

hicule; et

un contrôleur (130; 230; 330; 530; 630; 730;
830; 1130) qui est connecté au détecteur de po-
sition et au détecteur de circonstance de dépla-
cement, le contrôleur étant agencé pour:

a) décider si oui ou non une quantité qui
est indicative de l'information circonstan-
cielle qui est détectée par le détecteur de
circonstance de déplacement excède un
seuil de circonstance;
b) stocker la position qui est détectée par
le détecteur de position en tant que point
stocké lorsque le contrôleur décide que la-
dite quantité excède le seuil de circonstan-
ce;
c) décider si oui ou non la distance entre la
position qui est détectée par le détecteur
de position et le point stocké est plus courte
qu'une distance prédéterminée; et
d) émettre en sortie une information qui est
indicative du fait que le véhicule s'appro-
che du point stocké lorsque le contrôleur
décide que ladite distance est plus courte
que la distance prédéterminée.

2. Système selon la revendication 1, dans lequel l'in-
formation circonstancielle qui est détectée inclut
une accélération longitudinale et/ou latérale du vé-
hicule.

3. Système selon la revendication 1 ou 2, dans lequel
le contrôleur est agencé pour estimer le type de rou-
te sur laquelle le véhicule se déplace, le seuil de
circonstance de déplacement étant modifié en fonc-
tion du type de route, de préférence classifié con-
formément à une condition de surface de route.

4. Système selon l'une quelconque des revendica-
tions précédentes, incluant un détecteur d'angle de
pente (120, 307) qui détecte un angle de pente la-
térale de la route sur laquelle le véhicule se dépla-
ce, le seuil de circonstance de déplacement étant
modifié conformément à l'angle de pente latérale
détecté.

5. Système selon l'une quelconque des revendica-
tions précédentes, dans lequel l'information cir-
constancielle détectée inclut une variation d'une va-
leur d'enfoncement de pédale de frein.

6. Système selon l'une quelconque des revendica-
tions précédentes, dans lequel l'information cir-
constancielle détectée inclut une variation d'une va-
leur d'enfoncement de pédale de frein et une varia-
tion d'une valeur d'enfoncement de pédale d'accé-
lérateur, le contrôleur décidant si oui ou non chaque
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dite variation excède un seuil prédéterminé respec-
tif.

7. Système selon l'une quelconque des revendica-
tions précédentes, dans lequel l'information cir-
constancielle détectée inclut une variation d'un an-
gle de direction du véhicule.

8. Système selon l'une quelconque des revendica-
tions précédentes, incluant un détecteur de vitesse
de véhicule (102) qui est connecté au contrôleur, le
contrôleur étant agencé pour faire varier la distance
prédéterminée sur la base de la vitesse du véhicule.

9. Système selon l'une quelconque des revendica-
tions précédentes, incluant un détecteur (1117,
1130) qui détecte la pente de la route sur laquelle
le véhicule se déplace, le seuil de circonstance de
déplacement étant une fonction de la pente de route
détectée,

10. Système selon l'une quelconque des revendica-
tions précédentes, dans lequel l'information cir-
constancielle détectée inclut l'état de fonctionne-
ment d'un contrôleur de système de freinage anti-
patinage qui est installé sur le véhicule.

11. Système selon l'une quelconque des revendica-
tions précédentes, dans lequel le détecteur de cir-
constance de déplacement inclut un capteur de bat-
tement cardiaque (901) qui peut être fixé sur un
conducteur.

12. Procédé d'information d'un conducteur de véhicule
en ce qui concerne une position, le procédé com-
prenant:

a) la détection de la position du véhicule par
rapport à la terre,
le procédé étant caractérisé en ce qu'il com-
prend en outre les étapes de:
b) décision de si oui ou non une quantité qui est
indicative d'une information circonstancielle du
véhicule excède un seuil de circonstance;
c) stockage de la position détectée du véhicule
par rapport à la terre en tant que point stocké
lorsque ladite quantité excède le seuil de cir-
constance;
d) décision de si oui ou non la distance entre la
position détectée du véhicule et le point stocké
est plus courte qu'une distance prédéterminée;
et
e) émission en sortie d'une information qui est
indicative du fait que le véhicule s'approche du
point stocké lorsque ladite distance est plus
courte que la distance prédéterminée.
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